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This is an appeal fromthe final rejection of clains
1 through 8 and fromthe refusal of the exam ner to all ow

claim?9,

as anended subsequent to the final rejection. These clains

constitute all of the clainms in the application.

Appel lant’ s invention pertains to a spacecraft and
to a method of inparting a velocity to a spacecraft. An
under standi ng of the invention can be derived froma reading
of exenplary clains 1 and 8, copies of which appear in the

APPENDI X to the brief (Paper No. 10).

As evidence of anticipation, the exam ner has ap-

plied the docunent specified bel ow

Huber t 5, 058, 834 Cct. 22, 1991

The following rejection is before us for review. ?2

2 Afinal rejection of clainms 2 through 7 under 35 U S. C
8§ 103 was withdrawn by the exam ner, as noted on page 1 of the
answer (Paper No. 12).
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Clains 1, 8, and 9 stand rejected under 35 U S. C

§ 102(b) as being anticipated by Hubert.

The full text of the examiner's rejection and re-
sponse to the argunent presented by appellant appears in the
answer (Paper No. 12), while the conplete statenent of appel-

| ant’ s argunent can be found in the brief (Paper No. 10).

OPI NI ON
I n reaching our conclusion on the anticipation issue
raised in this appeal, this panel of the board has carefully
consi dered appellant’s specification and clains, the applied
patent to Hubert, and the respective viewpoints of appell ant
and the exam ner. As a consequence of our review, we nake the

determ nati on which foll ows.

W reverse the rejection of appellant’s clains 1, 8,

and 9 under 35 U.S.C. § 102(b).
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Thi s panel of the board understands the exam ner’s

of the Hubert patent relative to the clained sub-

r, as set forth in the answer. However, for

infra, we are not in accord therewth.

reasons

At this point, we note that appellant seeks to

adjust the rate of depletion of propellant from propell ant

tanks on a

spacecraft to nmaintain attitude during velocity change (speci-

fication,

pages 8 an

page 1). As stated by appellant (specification,

d 9)

propellant is drawn preferentially from
one of the propellant tanks, such as the
propel l ant tank closer to the center of
mass, to thereby tend to shift the center
of mass toward the thrust axis in the case
of CMoffset, or in a direction to conpen-

sate for the unwanted torque in other
cases. Referring to FIGURE 2, tank 210a
woul d be pressurized to a higher pres-

sure than tank 210b, so that propellant
woul d be preferentially drawn from propel -
l ant tank 210a during firing of thruster
24, thereby shifting center of mass 220 to
the right, toward thrust axis 26
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It is apparent to us fromthe underlying disclosure
t hat appel | ant achi eves center of nmass shifting according to
the present invention only when the thruster is firing, draw

ing propellant preferentially.

| ndependent claim1 is drawn to a spacecraft com

prising, inter alia, a three-axis stabilized body,*® and con-

trol means coupled to an attitude sensing neans and to propel -
| ant coupling neans, for controlling the propellant coupling
means in response to error signals fromthe attitude

sensi ng neans, only during operation of a first thruster, in a
manner which preferentially feeds propellant fromone of first
and second tanks to the first thruster in a manner which tends
to nove the actual center of nmass relative to an axis of

thrust in a manner which tends to maintain the attitude of the

spacecraft.

3 The patent to Hubert (columm 1, lines 20 through 28)
describes the differences between spacecraft stabilization by
three-axis stabilization using thrusters and by spin stabili-
zation. These types of stabilization appear to us to be terns
of art. It is noted that appellant’s disclosed spacecraft uses
attitude control thrusters 20 (20a through 20n of Fig. 1).
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| ndependent claim8 sets forth a nethod for inpart-

ing velocity to a spacecraft conprising, inter alia, the steps

of firing a thruster, to thereby draw propellant fromfirst
and

second propellant tanks; and only during the firing of the
thruster, controlling the flow of propellant fromthe tanks in
a manner which tends to nove the actual center of mass of the

spacecraft relative to the thrust axis of the thruster.

Akin to the analysis in the brief (pages 3 through
6), our reading of the Hubert patent reveals to us that appel-
lant’ s clainmed spacecraft and nethod are not anticipated by
this docunent. Unlike the presently clained invention, the
i nvention of the Hubert patent (Fig. 2) addresses a spacecraft

W th spin

stabilization and bal ance (attitude) control by transferring
liquid fuel between containers (propellant tanks) in a direc-
tion tending to reduce spin inbalance (colum 3, line 30,

through colum 4, line 2). It is noted that, as expressed by
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Hubert (columm 3, lines 56 through 62), “[i]f thruster 38 is
not to be energized,” valves are controlled whereupon liquid

is transferred between contai ners.*

Based upon our above findings regarding the teaching
of the Hubert patent, it is clear to us that this reference
does not
teach, only during operation of a first thruster, preferenti al
feed of propellant fromone of the first and second tanks to
the first thruster in a manner which tends to nove the actual
center of mass relative to an axis of thrust in a manner which
tends to maintain the attitude of the spacecraft (claim1l on
appeal ) or
only during the firing of a thruster, controlling the flow of
propellant fromtanks in a manner which tends to nove the
actual center of mass of a spacecraft relative to the thrust

axis of the thruster (nmethod claim8 on appeal). It is for

“ Both the exam ner (answer, page 3) and appellant (brief,
page 5) understand the system of the Hubert reference as
operating so long as there is an inbalance of the spinning
spacecraft, regardless of the operating state of the velocity
change thruster.
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t hese reasons that the rejection of clains 1, 8 and 9 cannot

be sust ai ned.

In summary, this panel of the board has reversed the

rejection of clainms 1, 8, and 9 under 35 U . S.C. § 102(b) as

bei ng anti ci pated by Hubert.

The deci sion of the exam ner is reversed.

REVERSED

| RW N CHARLES COHEN )
Adm ni strative Patent Judge )
)
)
) BOARD OF
PATENT
NEAL E. ABRAMS ) APPEALS AND
Adm ni strative Patent Judge ) | NTERFER-
ENCES
)
)
)
JOHN P. McQUADE )
Adm ni strative Patent Judge )
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